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Caloric Restriction and Nutrition 168
Cardiovascular disease is a principal cause of disability, morbidity, and mortality in developed 169 countries. (Rizza et al. 2014 ) It is a well-accepted fact that nutrition plays a major role in the onset and 170 course of cardiovascular disease, cancer, diabetes, and infections. A healthier diet will prolong lifespan by 171 preventing premature death. However, whether a healthy diet is an anti-aging method is still unclear 172 largely due to its overlapping studies with caloric restriction. 173
The only established method of delaying the aging process is caloric restriction (CR), or "under-nutrition" 174 without malnutrition. (Lee et al. 1999 ) It also delays the onset of age-related diseases and helps maintain 175 youthful physiologic functions. (Lee et al. 1999 Institute of Aging (NIA) concluded that long-term CR did not significantly increase lifespan even though 182 it decreased the incidence of cancer, obesity, and diabetes. (Mattison et al. 2012 ) 183
Increasing data shows that men and women who practice long-term caloric restriction have less metabolic 184 syndromes including atherosclerosis, hypertension, and diabetes (Fontana et al. 2004 )-all chronic 185 diseases that are significant risk factors to end-organ disease and adverse cardiac events. However, it's 186 possible that CR practitioners choose to consume food with higher nutritional value, thus contributing to 187 longevity. Caloric restriction seems to prevent cell senescence via cell proliferation and anti-apoptotic improves mean longevity mainly through reducing mortality risk from cardiovascular disease, type 2 209 diabetes, and other age-related diseases. (Holloszy 1997; Manini et al. 2006 ) However, similar to a healthy 210 diet, exercise is not proven to lengthen the maximum human lifespan. (Pekkanen et al. 1987) Controlled 211 studies in mice also suggest that exercise does not increase maximum lifespan. (Holloszy 1997; Holloszy 212 1998) Compared to a weight-matched sedentary CR mouse, the physically active mouse was significantly 213 leaner; however, the elongation in lifespan was still observed in the CR mouse. (Huffman et al. 2008) The 214 explanations behind these findings are debated. One age-modifying aspect of physical activity is muscular 215 function. By raising the citrate synthase activity and converting the myosin to a more oxidative form, 216 exercise seems to restore age-related loss in muscle function. (Demirel et al. 1999 ) 217
Despite the health benefits of physical activity, the literature supports the notion that exercise induces 218 oxidative stress. (Davies et al. 1982; Dillard et al. 1978) Many theories have been suggested to explain this 219 phenomenon, but the most significant factor is thought to be leakage of free radicals from the inner 220 mitochondrial membrane-notably, from complex II and III in the electron transport chain. Persimmon is yet another food that has been reported to be effective in age prevention. NDGA's anticancer activities, it has been noted to prevent ischemia-induced neuron death (Shishido et al. 399 2001) as well as decrease insulin resistance and triglycerides levels in rats (Reed et al. 1999 ). All three 400 drugs mentioned by the NIA-ITP have promise for future use in humans; however, it is apparent in these 401 studies that preventing age-associated disease may be more important than merely focusing on longevity. 402
Klotho Upregulators 403
As mentioned, klotho is a transmembrane protein that is thought to promote anti-aging; hence, 404 upregulation of klotho expression may potentially prolong longevity and prevent age-related disease. 
Sirtuin Activators 420
Also mentioned previously, SIRT1 is a gene that regulates DNA repair, inflammation, apoptosis, cell 421 senescence, and potentially, aging. Sirtuin activators derived from resveratrol have been developed to 422 modulate sirtuin activity and manage age-associated disease. (Vu et al. 2009 ) Among these, the most 423 potent activator is SRT1720, which is three times more effective than resveratrol in SIRT1 424 activation. (Milne et al. 2007 ) Consequently, studies report that SRT1720 administration decreased insulin 425 resistance in type 2 diabetic animals (Milne et al. 2007 ), attenuated lung inflammation in smoke-induced 426 cellular senescence , and increased the lifespan of obese mice (Minor et al. 2011) . 427
Development of selective and specific sirtuin activators may not only improve longevity but also mitigate 428 age-associated disease, although more studies need to be performed to elucidate their risks and benefits. 429 Although anti-aging strategies have gained popularity in recent decades, scientists have yet to discover 573 the solution to age-related morbidity and senescence. Anti-aging genes, caloric restriction, nutritional 574 supplements, medications, and hormonal therapies have been explored, but most if not all approaches 575 have yet to yield scientifically reproducible results in humans, especially the widely marketed testosterone 576 therapies (the medical literature illustrates formidable risks of heart attack, stroke, and death in men using 577 testosterone therapy for anti-aging or "andropause"). Even though some medications such as rapamycin, 578 GDF11, aspirin, and NDGA hold promise as potential anti-aging modalities, they are far from ready for 579 prescription use in senescence due to their unknown efficacy and side effects. Rather than seeking a pill 580 or ingredient that can prevent age-related changes, daily physical activity and healthy diet (occasionally 581 skipping a meal) remain the only proven methods of reducing all-cause mortality and improving quality 582 of life. 583
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